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Abstract: To satisfy their ever-increasing needs, humans are constantly exerting excessive pressure
upon the environment, while now more than ever, the adoption of new development practices to
halt environmental degradation is becoming necessary. Graduates from all disciplines should have
environmental awareness, because their decisions as future professionals may affect the
environment. If, however, we assume that environmental science graduates possess environmental
knowledge, it is worth investigating whether this knowledge affects their environmental attitudes.
Hence, the aim of this study is to compare the environmental attitudes of students attending
environmental and non-environmental studies. To this end, a comparative study on environmental
attitudes was conducted between students majoring in forestry and students majoring in literature
studies at one of the largest universities in Greece. That is, the environmental attitudes of students
whose discipline was closely related to the environment were compared to the attitudes of students
whose discipline was unrelated to the environment. The results showed that students from both
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acknowledged that education for sustainable development is an element of high-quality
education. Education for sustainability, therefore, holds hope for developing an
understanding of environmental problems, and may act as a motive for active
participation in environmental protection and improvement [2].

Education for sustainability addressed to citizens or specific groups is neither an easy
process nor an outcome of exclusive information provision through environmental
education programs [3,4]. It has previously been assumed that knowledge drives behavior
and acts as its precursor, but subsequently this notion has attracted strong criticism. In
other words, although it cannot be denied that knowledge is an important aspect of efforts
to raise environmental awareness, it does not always translate into environmentally
responsible behaviors [5]. Hence, it is necessary to pay more attention to the investigation
of factors contributing to the transformation of knowledge into attitudes which, in turn,
may drive behaviors [6,7]. According to Zsoka et al. [8], there is a correlation between the
level of environmental education and students’ environmental knowledge, with the
second being an intermediate variable, which, if combined with environmental attitudes,
can define human behavior. In this way, environmental education has the potential to
become a fundamental tool for shaping the environmental awareness of citizens. In
addition, environmental education is an influential factor for the reinforcement of
students” environmental knowledge, the cultivation of environmental values and
attitudes, which, in turn, strengthen students” awareness and encourage their personal
motivation to change behaviors [8]. Another possible outcome would be to take action for
the environment [9]. At the same time, positive environmental attitudes are a determining
factor for environmentally responsible behavior [10], and can underlie individuals’
willingness to live and act in ways that protect the natural environment [6]. For this
reason, information must be provided at all levels of education.

Younger generations will be affected by environmental problems resulting from
present actions, and thus need to be aware of environmental problems and have skills to
develop sustainable solutions [11,12]. In this respect, higher education has a pivotal role
to play in shaping pro-environmental behavior and solutions, while its objective should
not only be to train future professionals, but also to create responsible, competent
individuals with knowledge, skills and values that will contribute to an environmentally
sustainable, improving world [11,13]. Building on this, graduates from all disciplines, and
not just environmental ones, should possess environmental awareness, because their
decisions as future professionals may affect the environment. Hence, the aim of this study
is to compare the environmental attitudes of students attending environmental and non-
environmental studies. To that end, a comparative study is conducted between students
majoring in environmental and non-environmental disciplines. Specifically, the first
respondent group involved students attending the Department of Forestry and Natural
Resources (DFNR), while the second group comprised students of the Department of
Italian Language and Literature (DILL) of the Aristotle University of Thessaloniki, Greece.
The choice of departments was based on our intention to examine the differences and
similarities between students from environmental and non-environmental disciplines in
order to determine the effect of curriculum content. In particular, the curriculum of the
Department of Italian Language and Literature does not involve any courses related to
environmental protection, whereas the curriculum of the Department of Forestry and
Natural Resources has a large number of courses focusing on the natural environment and
its protection. The analysis of environmental attitudes can help detect whether future
graduates will be able to support sustainable development, as well as to understand
whether higher education needs to make changes in curricula to promote higher
standards in environmental knowledge and behaviors.

2. Factors Affecting the Formation of Environmental Attitudes

Environmental attitudes form the foundation of citizens’ choices and decisions.
Attitudes towards the environment drive decisions about the kind of environment people
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want to live in, but also affect people’s satisfaction or dissatisfaction with the quality of
the environment. In the same vein, perceptions regarding energy production and
consumption, as well as emotions related to environmental protection, result from
attitudes towards the environment. Therefore, environmental attitudes have been exam-
ined in conjunction with the satisfaction that people derive from the environment, as well
as with regard to preferences for certain environmental characteristics, perceptions of the
‘ideal’ environment, and the future [14].

Previous studies have proposed that environmental knowledge can drive individu-
als’ interest in nature and environmental issues [1]. This proposition has since been chal-
lenged by newer research findings showing that increasing individuals” knowledge does
not suffice to produce environmentally friendly behaviors, because the relationship be-
tween attitude and behavior is neither certain nor direct under all circumstances [15].
There is, therefore, a composite relationship between environmental knowledge and be-
havior change, because knowledge defines behaviors under appropriate conditions, and
only when various factors allow for it [1]. Environmental knowledge is an intermediate
variable that, when combined with environmental attitudes, can affect human behavior
[8].

Research has also shown that certain variables affect environmental attitudes and be-
haviors. These variables involve, inter alia, sociodemographic and social characteristics.
Analytically speaking, there is no clear evidence indicating that gender affects pro-envi-
ronmental behavior among younger individuals. It is assumed, however, that girls present
a higher level of dedication in terms of their environmental behavior compared to boys.
A possible explanation for this lies in the differences in the process of socialization be-
tween girls and boys. In western societies, girls learn from a very young age to be giving
and cooperative, and to develop a higher level of empathy [16]. In other words, girls often
assume the roles of caretakers in their family, and consequently exhibit a greater level of
sensitivity and concern regarding environmental issues in comparison to boys [10]. A
study on the connection between nature and environmental behavior among Australian
children and adolescents concluded that girls had higher willingness to protect the envi-
ronment and had a closer emotional connection to nature than boys [17]. On the other
hand, the study of Lieflinder and Bogner [18] on Bavarian students from various schools
showed that gender differences were slight when the curricula were appropriately struc-
tured. The same conclusion was drawn in a later study, where it was observed that, even
though girls exhibited more positive environmental attitudes, it was not impossible for
boys to also form pro-environmental attitudes in the long run, thereby indicating that
there were no substantial gender differences [10].

In terms of age, there is a lack of longitudinal studies in the relevant literature that
could help in the identification of age groups that are more susceptible to environmental
education regarding the formation of attitudes and behavior. Moreover, there is a paucity
of research on whether the passing of time contributes to the consolidation of any behav-
ioral changes achieved during children’s participation in environmental education pro-
grams. However, childhood seems to be an important period during which humans de-
velop a close connection to nature that becomes stronger over time and is difficult to
change as children grow [19]. More specifically, adolescents between the ages of 14 and
16 showed comparatively lower levels of environmental knowledge, attitudes and behav-
iors, probably because, at these ages, adolescents exhibit tendencies towards autonomy
and shape their own personal profile. It is also during this period that adolescents tend to
doubt any form of guidance that concerns certain ways of thinking and acting in relation
to crucial social matters, including environmental issues [20]. At this point, it is worth
mentioning the findings of a longitudinal study on 118 students in New York. The study
examined students from the age of 7 until the early years of adulthood, and the main con-
clusion was that environmental attitudes and behaviors increased from the age of seven
until ten, and consolidated until the age of 14 years, before decreasing until the age of 18
years [21].
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Regarding place of residence, children living in rural places exhibit more positive
environmental attitudes [22]. Specifically, young rural dwellers seem to be more con-
nected to nature, have a higher degree of concern, and exhibit increased awareness about
environmental problems. This results from the fact that growing up close to nature ena-
bles an understanding of natural systems through the experience of problems due to nat-
ural disasters such as floods, forest fires or pollution [10]. Given that green spaces in cities
are limited, children there have fewer opportunities to interact with nature, and are con-
sequently less connected to nature in comparison to children in rural places [17].

Family is individuals’ first socialization circle, meaning that the value system of fam-
ilies, including parents’ attitudes and behaviors, directly affects children’s formation of
attitudes and behaviors. Parents act as examples of behavior, both generally and in terms
of environmental behavior. For this reason, the role of parents defines children’s future
development. According to the theory of social learning, humans learn by imitating other
people’s behavioral patterns, and the newly formed behaviors become solid through stim-
uli present in children’s environment [23]. Through this effect, individuals learn accepta-
ble and unacceptable actions by observing and imitating others [24]. The degree to which
children imitate their parents depends on how children perceive their parents” behavior,
as well as on whether such behaviors are visible to children [25]. It appears that there is a
positive correlation between families’ socioeconomic status, cultural goods (such as num-
ber of books in the house) and the attitude towards the environment [22].

As for peers’ influence on the formation of environmental attitudes and behaviors,
findings from the relevant literature are conflicting. On the one hand, there is the percep-
tion that children are affected by the behavior of their peers, because humans generally
have the tendency to imitate individuals they perceive to be close or similar to themselves
[23]. A relevant study on students aged between nine and thirteen years in Madrid led to
the conclusion that peers did indeed affect environmental behaviors, with girls being
more affected than boys [16]. However, a more recent study on students in the ages be-
tween 7-13 in China concluded that peers did not exert a substantial influence, at least for
this age group, while peers’ negative behavior patterns in relation to the environment did
not affect children’s environmental behavior [26].

3. Environmental Education in Higher Education

In recent years, many universities around the world have got involved in environ-
mental education. The role of higher education is critically important, particularly when
one considers that the purpose of universities is to educate undergraduate students so that
they can perform important social roles efficiently. Hence, undergraduate students can
also be regarded as future decision makers, scientists, consumers, and entrepreneurs in a
multitude of fields. From this perspective, if future graduates are able to take decisions
favoring the environment, society is more likely to transition to a sustainable future.

A study performed on undergraduate students majoring in preschool studies
showed that the attitude and the level of interest in topics related to pollution, environ-
mental protection and biodiversity had a positive effect on the undergraduates’ attitude
towards recycling [27]. Meanwhile, another study revealed that, although the students
had increased interest in acquiring knowledge about environmental sustainability, they
lacked the willingness to participate in relevant actions [28].

In terms of environmental education, even though it has been proposed that environ-
mental education results in increased participation in actions and pro-environmental atti-
tudes, more recent studies do not confirm such effects. For instance, environmental stu-
dents reported the lowest participation in environmental actions, even though their cur-
riculum involved the highest number of courses focusing on the environment [29]. This
finding was corroborated by another study that indicated that students’ daily habits and
attitudes were not compatible with their level of knowledge about environmental prob-
lems and their solutions. This also suggests that the discipline and, specifically, the cur-
riculum does not necessarily affect students’ interest in and knowledge of the



Educ. Sci. 2023, 13, 554

5 of 14

environment [12,30]. That being said, a study on students attending courses on sustaina-
bility and participating in environmental actions showed that these students had a greater
interest in green projects on campus compared to students who refrained from such ac-
tivities [31]. This could be ascribed to other factors that discourage participation in such
actions. Specifically, it was observed that, although students have positive environmental
values and wish to adopt pro-environmental habits, their behavior is not what would be
expected, due to external limiting factors such as lack of recycling bins, a feeling of pow-
erlessness to change things, and so on [32]. It can thus be seen that knowledge and interest
in the environment do not affect the attitude and behavior of individuals in all cases, es-
pecially as far as daily habits are concerned [30]. For instance, training on recycling should
take into account attitudes, emotions, personal identity and participation [33]. On a gen-
eral note, effective education aiming at solving environmental problems should focus not
only on knowledge provision, but also on participation in actions.

In terms of feeling responsible for the environment and its problems, students do not
always acknowledge that their own actions have an impact [34]. In order to instill respon-
sibility in students, it is necessary to integrate and connect every discipline with sustain-
ability. In this way, students will be able to offer sustainable solutions for environmental
problems in their professional capacity, regardless of the relation of that profession to the
environment [35]. As an example, a study examining the views of engineering students
showed that most respondents held engineers responsible for the issue of electronic waste
[36].

Another study on the reasons for which students adopt environmental behavior
showed that 59% of students try to save energy, whereas 29.5% of them need a motive to
adopt pro-environmental practices. In addition, 59.5% perceived that energy saving was
mostly to the benefit of the university, and not their own [37]. Moreover, students’ will-
ingness to take part in environmental or ecological activities within campus is affected by
students’ opinion on whether their university is responsible and capable of contributing
to environmental issues [38]. Finally, students reported that an economic motive could
induce them to participate in environmental actions [39].

4. Materials and Methods

To collect the required data for this study, a structured questionnaire containing
close-ended and open-ended questions was designed. The questionnaire consisted of 19
questions, with six of them covering respondents’ sociodemographic characteristics and
the remaining questions examining respondents’” awareness of the environment and en-
vironmental protection. This paper presents only the results related to the respondents’
sociodemographic characteristics and environmental attitudes. Most questions were an-
swered on a five-point Likert scale ranging from ‘strongly disagree’ to ‘strongly agree’, or
‘not at all’” to “very much’, while one question was answered on a scale from ‘very difficult’
to ‘very comfortable’. It should also be noted that the study was approved by the Research
Ethics Committee of the Democritus University of Thrace (DUTH/CER/26322/160-
21/12/2020).

The population under study consisted of undergraduate students whose major was
at the Department of Forestry and Natural Resources or at the School of Italian Language
and Literature. In this study, a two-stage sampling design was applied, where the first
stage was the academic year, and the second stage were the courses in each department.
To that end, students attending each course were censused. The study was conducted
during the first semester of academic year 2021 (from the beginning of January 2021 until
the end of July 2021) and, in that period, the total number of undergraduate students in
DENR was 1555 and in SILL was 1109. In this study, 433 students participated, but after
checking the questionnaires, it was observed that eight respondents had not marked their
department. These questionnaires were excluded from the study, and thus, in total, 425
questionnaires were included in the analysis. In particular, 234 undergraduate students
(corresponding to 15.05% of the total number of students) from DFNR and 191
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undergraduate students (corresponding to 17.22% of the total number of students) from
SILL participated in this questionnaire study. The collected data were analyzed using the
Statistical Package for the Social Sciences (IBM SPSS v.25), as well as Microsoft Excel v.13.
First, all data from questionnaires were coded in Microsoft Excel software and exported
to IBM SPSS for further analysis. Specifically, Cronbach’s alpha reliability index, descrip-
tive statistics, factor analysis, the non-parametric Friedman and the non-parametric
Mann-Whitney tests were performed. The non-parametric Friedman test is highly useful,
as it can perform comparisons among the values of three or more correlated groups of a
variable. The Friedman criterion has a distribution of x2, with DF =k — 1 degrees of free-
dom. Here, k is the number of groups or samples. In essence, the values of the variables
for each subject are classified separately, and the mean rank of the classified values for
every variable are calculated. Factor analysis is a statistical method that aims to examine
the existence of common factors within a group of variables. More specifically, principal
component analysis was used here, which is based on the spectral analysis of the variance
(correlation) matrix. The criterion used for the significance of the principal components
was the one recommended by Guttman and Kaiser, according to which the limit for ob-
taining the required number of principal components is defined by the number of eigen-
values that are equal to or greater than one. We concluded with a matrix rotation of the
principal components using Kaiser’s varimax rotation method in order to obtain better
results. In addition to the Friedman test and factor analysis, the Mann-Whitney test was
also conducted. The Mann-Whitney test is able to compare differences between two inde-
pendent groups in cases where the dependent variable is ordinal or continuous, but not
normally distributed. In contrast to the independent-samples t-test, the Mann-Whitney
test enables researchers to reach different conclusions about the distribution of their data.
Such conclusions can not only help to discern whether two populations are different, but
can also help determine whether groups’ medians exhibit any differences.

5. Results

Table 1 displays respondents” sociodemographic characteristics. In the sample (n =
425), 55.1% of students were attending the Department of Forestry and Natural Resources
and 44.9% were attending the School of Italian Language and Literature, with both de-
partments belonging to the Aristotle University of Thessaloniki, Greece. Most respondents
were fifth-year students (by 28.6%), whereas 21.1% were first-year students. In terms of
gender, female students outnumbered their male peers, with a percentage of 70.4%. Re-
garding students’ permanent residence, 70.8% reported being city residents, whereas as
few as 14.8% and 14.4% reported living in small towns and villages, respectively. In terms
of parental occupation, students’ fathers were mainly freelancers (26.3%) and public serv-
ants (25.6%), while considerable proportions of mothers were homemakers (25.5%) and
public servants (23.6%). Finally, in terms of education level, most students’ fathers were
university graduates (25.5%) and high school graduates (23.7%). Likewise, most mothers
were high school graduates (29.8%) and university graduates (22.4%).

Table 1. Frequency and percentage units regarding respondents’ sociodemographic characteristics.

Department
Forestry and Natural Resources Italian Language and Literature
55.1% 44.9%
Academic year
1st 2nd 3rd 4th 5th
21.1% 18.9% 16.8% 14.6% 28.6%
Gender
Male Female
29.6% 70.4%
Place of permanent residence
City Small town Village
70.8% 14.8% 14.4%
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Economic status

Very difficult Difficult Moderate Comfortable Very comfortable
3.7% 18.1% 52.2% 25.1% 0.9%
Fathers’ occupation
Public servant Private employee Freelancer Homemaker Crop or livestock farmer
25.6% 15.4% 26.3% 0.2% 7.1%
Unemployed Pensioner Other
3.9% 18.3% 3.2%
Mothers” occupation
Public servant Private employee Freelancer Homemaker Crop or livestock farmer
23.6% 14.5% 11.3% 25.5% 4.2%
Unemployed Pensioner Other
8.2% 10.8% 1.9%

Fathers’ education level

Primary school Lower secondary school Upper secondary school Vocational training school Technical school
9.1% 10.3% 23.7% 12.7% 14.1%
University Master’s degree Doctoral degree Other
25.7% 2.6% 2.6% 2.2%

Mothers’ education level

Primary school Lower secondary school Upper secondary school

Vocational training school

Technical school

8.1% 10.2% 29.8% 8.6% 11.7%
University Master’s degree Doctoral degree Other
22.3% 5.5% 1.4% 2.4%

Next, the non-parametric Friedman test was performed to rank students’ environ-

mental attitudes, and on the basis of the results, it can be observed that the students from
the two departments did not differ considerably (Table 2). More specifically, forestry stu-
dents obtained the highest ranking for the practice concerning covering short distances on
foot (mean rank 10.66). This was followed by the practices of switching off the lights when
leaving a room or using energy-efficient light bulbs (mean rank 10.28) and reducing water
consumption (mean rank 10.18). The lowest-ranked practice was that of using the bicycle
(mean rank 4.71).

Much like their peers in the forestry department, Italian literature students also gave
the highest ranking to the practice of covering short distances on foot (mean rank 11.32).
However, the second most highly ranked practice was reusing old clothes or giving them
to the needy (mean rank 10.49) and the third most highly ranked practice was switching
off the lights when leaving a room or using energy-efficient light bulbs (mean rank 10.31).
Conversely, participation in environmental protection actions such as coastal cleanups
was ranked in the last position (mean rank 4.00).

Table 2. Rankings of the non-parametric Friedman test regarding respondents’ environmental atti-
tudes.

Forestry and Natural

Italian Language and

Willi :
tiing to Resources Literature

Turn off t}Te'hght.s when leaving a room and/or use 1028 1031
energy-efficient light bulbs

Recycle domestic waste 9.53 10.20
Re-purpose old clothes or give them to the needy 9.59 10.49
Purchase products that do not travel long distances 6.28 6.18
Purchase organic products 5.19 5.00
lel‘F the use of tap water (eg., when brushing teeth or 1018 9.05
shaving)

Reduce the consumption of meat and cured meat 7 49 8.80
products

Cover short distances on foot 10.66 11.32
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Use the bicycle
Prefer using public transport
Turn the thermostat down to

Buy products contained in recycled packages or

products produced in environmentally harmless ways

Adopt environmentally benign energy technologies

(such as solar energy)

Participate in environmental protection actions (such as

coastal cleanups)

4.71 4.58
to car 6.82 7.99
18°C 5.05 4.37
7.39 6.21
6.30 6.50
5.52 4.00

X2 (df = 13, N = 230) = 918.909, x2 (df = 13, N = 182) = 1031.909,
p <0.005 p <0.005

Next, Principal Component Analysis with Varimax rotation was performed on each
student group to identify underlying patterns. Regarding the sample of forestry students,
before conducting the analysis, Bartlett’s test of sphericity (x2 (df =78, N = 234) = 669.092,
p <0.005), Cronbach’s alpha value (0.777) and the Kaiser-Meyer-Olkin index (0.784) were
used to verify the suitability of the data for the analysis. In Table 3, it can be seen that four
factors were loaded, which explained 57.48% of the total variance. The variables “Adopt
environmentally benign energy technologies (such as solar energy)”, “Buy products con-
tained in recycled packages or products produced in environmentally harmless ways”,
“Purchase organic products”, “Purchase products that do not travel long distances”, “Par-
ticipate in environmental protection actions (such as coastal cleanups)” and “Turn the
thermostat down to 18 °C” fell under the first factor. Due to the content of these variables,
PC1 can be labeled “Environmentally friendly energy and products”.

The second factor includes only the variables “Recycle domestic waste” and “Re-pur-
pose old clothes or give them to the needy”, and can thus be named “Repurposing and
recycling”. Variables explicitly related to transport fell under the third factor (“Cover short
distances on foot” and “Prefer using public transport to car”) and can therefore be labeled
“Environmentally friendly transport”. Finally, the fourth factor contains the variables
“Limit the use of tap water (e.g., when brushing teeth or shaving)”, “Use the bicycle” and
“Turn off the lights when leaving a room and/or use energy-efficient light bulbs”. How-
ever, the variable “Use the bicycle” has a negative value, meaning that this variable is
related in the opposite direction with the factor. Due to the variables it contains, PC4 can
be labeled “Saving water and electricity at home”.

Table 3. Rotated factor loadings for the environmental attitudes of students attending the Depart-
ment of Forestry and Natural Resources.

Willing to: PC1 PC2 PC3 PC4
Adopt environmentally benign energy technologies (such as solar energy) 0.780
Buy products contained in recycles packages or products produced in 0761
environmentally harmless ways ’
Purchase organic products 0.694
Purchase products that do not travel long distances 0.578
Participate in environmental protection actions (such as coastal cleanups) 0.546
Turn the thermostat down to 18°C 0.533
Recycle domestic waste 0.751
Re-purpose old clothes or give them to the needy 0.734
Cover short distances on foot 0.777
Prefer using public transport to car 0.674
Limit the use of tap water (e.g., when brushing teeth or shaving) 0.687

Use the bicycle

-0.599
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Turn off the lights when leaving a room and/or use energy-efficient light

bulbs

0.574

Principal Component Analysis was also performed for students attending the School
of Italian Language and Literature and the analysis gave three factors (Table 4). Prior to
the application of the analysis, the Bartlett’s test of sphericity (x2 (df =91, N = 191) =
1255.761, p <0.005), the Cronbach’s alpha value (0.892) and the Kaiser-Meyer—Olkin index
(0.873) confirmed that the data were suitable for factor analysis. In Table 4, it can be seen
that three factors were loaded, accounting for 63.88% of total variance. The first factor
contains the highest number of variables: “Participate in environmental protection actions
(such as coastal cleanups)”, “Turn the thermostat down to 18 °C”, “Purchase organic prod-
ucts”, “Buy products contained in recycled packages or products produced in environ-
mentally harmless ways”, “Purchase products that do not travel long distances”, “Adopt
environmentally benign energy technologies (such as solar energy)” and “Use the bicy-
cle”. Hence, PC1 can be named “Participation in environmental actions and preference for
environmentally friendly products and lower heating”.

The second factor involves the variables “Re-purpose old clothes or give them to the
needy”, “Turn off the lights when leaving a room and/or use energy-efficient light bulbs”,
“Recycle domestic waste”, “Limit the use of tap water (e.g., when brushing teeth or shav-
ing)” and “Reduce the consumption of meat and cured meat products”. Due to the content
of the variables, PC2 can be labeled “Recycling and resources saving”. Finally, the third
factor consists of only two variables explicitly related to transport (“Prefer using public
transport to car” and “Cover short distances on foot” and, thus, can be named “Environ-
mentally friendly transport”.

Table 4. Rotated factor loadings for the environmental attitudes of students attending the School of
Italian Language and Literature.

Willing to: PC1 PC2 PC3

Participate in environmental protection actions (such as coastal cleanups) 0.802

Turn the thermostat down to
Purchase organic products

Buy products contained in recycled packages or products produced in environmentally

18 °C 0.799
0.723

0.714
harmless ways
Purchase products that do not travel long distances 0.689
Adopt environmentally benign energy technologies (such as solar energy) 0.657
Use the bicycle 0.626
Re-purpose old clothes or give them to the needy 0.779
Turn off the lights when leaving a room and/or use energy-efficient light bulbs 0.735
Recycle domestic waste 0.728
Limit the use of tap water (e.g., when brushing teeth or shaving) 0.633
Reduce the consumption of meat and cured meat products 0.515
Prefer using public transport to car 0.817

Cover short distances on foot

0.732

In order to examine whether there were statistical differences between the two stu-
dent samples in terms of their environmental attitudes, the non-parametric Mann-Whit-
ney test was next conducted (Table 5). The results pointed to significant differences for
most of the examined variables. Specifically, students majoring in forestry studies had
more positive environmental attitudes, as they expressed higher willingness to switch off
the lights, recycle domestic waste, buy organic products, products travelling shorter dis-
tances or products contained in recyclable packages, save tap water, use the bicycle, turn
the thermostat down to 18 °C, adopt environmentally friendly energy sources and
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participate in environmental protection actions compared to their peers attending the
School of Italian Language and Literature. On the other hand, the two student groups did
not display significant differences in terms of their attitudes towards repurposing old
clothes, reducing meat and cured meat consumption, and preferring mass transport over
cars.

Table 5. Results of the Mann-Whitney test regarding the differences in the environmental attitudes
between the two student groups.

Willing to: Discipline N Mean p
Turn off the lights when leaving a room and/or use For?stry and Natural R?sources ) 233 434 0.000
energy-efficient light bulbs Italian Language and Literature 191  3.89
Total 424
Forestry and Natural Resources * 232 411 0.005
Recycle domestic waste Italian Language and Literature 190  3.82 ’
Total 422
Forestry and Natural Resources 232 413 0.149
Re-purpose old clothes or give them to the needy  Italian Language and Literature 190  4.02 ’
Total 422
Forestry and Natural Resources * 233 3.13 0.000
Purchase products that do not travel long distances Italian Language and Literature 191 2.59
Total 424
Forestry and Natural Resources * 233 283 0.000
Purchase organic products Italian Language and Literature 191 2.30 ’
Total 424
Limit the use of tap water (e.g., when brushing teeth For'estry and Natural R_esources ' 233 425 0.000
or shaving) Italian Language and Literature 191  3.50
Total 424
Reduce the consumption of meat and cured meat Forfestry and Natural Rc.esources 233 352 0.282
products Italian Language and Literature 191 340
Total 424
Forestry and Natural Resources 233 441 0.085
Cover short distances on foot Italian Language and Literature 190  4.27
Total 423
Forestry and Natural Resources * 232 245 0.001
Use the bicycle Italian Language and Literature 190  2.03 ’
Total 422
Forestry and Natural Resources 233 323 0.523
Prefer using public transport to car Italian Language and Literature 190 3.14 ’
Total 423
Forestry and Natural Resources * 233 275 0.000
Turn the thermostat down to 18 °C Italian Language and Literature 188  2.01
Total 421
Buy products contained in recycled packages or Forestry and Natural Resources * 233 348
. . . . 0.000
products produced in environmentally harmless ~ Italian Language and Literature 191 265
ways Total 424
. . . Forestry and Natural Resources * 233 312
éi;}: :r:(ﬁzr;r;fg;ly benign energy technologies Italian Language and Literature 190 2.69 0.001
Total 423
. . . . . Forestry and Natural Resources * 234 2.89
Participate in environmental protection actions . . 0.000
Italian Language and Literature 191  1.88

(such as coastal cleanups) Total 05
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* Student group that has more positive environmental attitudes.

6. Discussion

The aim of this study was to investigate the contribution of higher education curric-
ula to the formation of environmental attitudes. To that end, it was considered meaningful
to compare the environmental attitudes between undergraduate students with majors in
environmental and non-environmental fields. Specifically, respondents were pursuing
undergraduate studies at the Department of Forestry and Natural Resources, which offers
high-level environmental courses, and at the School of Italian Language and Literature,
which lacks any courses with an environmental focus. The reason for choosing to perform
the study on students from these two utterly different disciplines was that insights into
their environmental attitudes could help draw conclusions as to whether curriculum con-
tent can contribute to pro-environmental attitudes. The aim of the study was achieved,
since participation in environmental and non-environmental curricula was found to have
an influence on respondents’ environmental attitudes. That being said, students pursuing
non-environmental studies can also, at least to some degree, form pro-environmental at-
titudes, but it is the continuous engagement with environmental courses that results in a
greater level of environmental attitudes.

There have been conflicting findings on whether environmental knowledge contrib-
utes to the formation of pro-environmental attitudes and behaviors. On the one hand,
there have been studies showing that the provision of environmental knowledge drives
individuals’ interest in nature [1,31]; but, on the other hand, there have also been studies
showing that environmental knowledge does not necessarily translate into pro-environ-
mental attitudes [12,30]. In other words, environmental knowledge can lead to pro-envi-
ronmental attitudes only in conjunction with other factors and under the appropriate con-
ditions [1,15]. For instance, in the study of Muderrisoglu and Altanlar [29], environmental
students reported the lowest participation in environmental actions, despite having at-
tended significantly more environmentally relevant courses. In the present study, forestry
students expressed a discernibly stronger willingness to adopt pro-environmental prac-
tices concerning recycling, resources consumption, environmentally friendly consumer
behavior and transport. In addition, they were more willing to participate in environmen-
tal actions compared to their peers attending literature studies. In other words, forestry
students had stronger environmental attitudes than their counterparts attending literature
studies. Hence, this study provides evidence that higher education curricula contribute to
the formation of environmental attitudes, and, if the curricula are related to the environ-
ment, then individuals are more likely to form positive environmental values. This finding
corroborates the findings of Zhao et al. [1] and Choi et al. [31], whereas it contradicts those
of Oguz et al. [12], Muderrisoglu and Altanlar [29] and Yazici and Babalik [30]. Possible
explanations for the different effects of curricula on environmental attitudes reported in
these studies can perhaps be found in factors related to sociodemographic and psycho-
graphic characteristics.

Environmental attitudes have been acknowledged as the foundational element of cit-
izens’ environmental choices and decisions. To put this differently, environmental atti-
tudes can manifest as actual behaviors, which, in turn, have an impact on the environment
[6,10]. Building on this effect, citizens with pro-environmental attitudes tend to adopt re-
sponsible habits and behaviors that contribute to environmental sustainability [35]. At the
same time, undergraduate students are young people who are not economically depend-
ent yet, but who attend higher education in order to become so. During this stage, it is
important to pay more attention to the formation of their attitudes, as they can define their
future decisions and behaviors. In this regard, the key to sustainability may also lie in the
ability of higher education curricula to form pro-environmental attitudes. In this study,
students attending literature studies exhibited an adequate level of pro-environmental at-
titudes, although it was considerably lower than that of the forestry students. As the par-
ticipation in environmentally related courses was found to have an influence on attitudes,
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it is recommended that such courses also be included in the curricula of non-environmen-
tal departments. In this way, students from non-environmental disciplines are likely to
shape pro-environmental attitudes and contribute to sustainability later either in a profes-
sional capacity or merely as citizens.

There is also another reason for which the inclusion of courses focusing on the envi-
ronment and environmental protection in higher education curricula of non-environmen-
tal departments could be effective. Longitudinal research has shown that even though
children shape a connection to nature and are more susceptible to the positive outcomes
of environmental education, these pro-environmental attitudes may be fragile or decrease
at around the age of 18 [21]. For this reason, the inclusion of environmentally related
courses in higher education curricula could be a strategic opportunity to strengthen stu-
dents’ previously formed attitudes or help shape pro-environmental attitudes so that
more individuals are environmentally responsible in their later life.

Finally, there are certain study limitations that ought to be stated. Most notably, the
Department of Forestry and Natural Resources of the Aristotle University of Thessaloniki
is not the only environmental department in Greece that offers such a high number of
courses specialized in environmental topics, while the School of Italian Language and Lit-
erature of the Aristotle University of Thessaloniki is also not the only non-environmental
department that lacks courses with a focus on the environment. Moreover, it is possible
that the greater extent of forestry students’ environmental attitudes is due to their partic-
ipation in environmental courses. To ascertain this effect, it is recommended that a study
be performed comparing the environmental attitudes of first-year forestry students and
students from higher academic years in the Forestry Department. Furthermore, a future
study on attitude formation could include more factors, beyond the content of higher ed-
ucation curricula. Some other factors could include the economic crisis, rising living costs,
the occurrence of pandemics, and psychographic characteristics.

7. Conclusions

The main contribution of this study is that it detected a discernible positive effect of
environmentally related curricula on the formation of environmental attitudes. In this
way, the findings from this research strengthen the conclusions of previous studies show-
ing that environmental knowledge, in conjunction with other conditions, can underlie
pro-environmental attitudes. This conclusion raises certain implications for education pol-
icymakers and curriculum practitioners. Most importantly, our results strengthen the ar-
gument that higher education offers a valuable opportunity to cultivate positive environ-
mental attitudes among students in both environmental and non-environmental fields be-
fore they assume their roles in society and begin their careers. From this perspective, it is
recommended to examine the ways in which curricula may serve such purposes. Non-
environmental departments, for instance, which are totally unrelated to the environment
and thus cannot include environmentally focused courses in their curricula, could rein-
force students” pro-environmental attitudes by leveraging interdisciplinary pedagogical
approaches towards the solution of concrete environmental problems. Moreover, in order
to achieve a high level of pro-environmental attitudes, it may be necessary to combine
knowledge with experiential activities, so that young people experience nature and regard
themselves as an integral part of nature. Such activities could involve, inter alia, visits to
protected areas and Natura 2000 sites, visits to recycling units, and perhaps taking part in
special campaigns.

Author Contributions: Conceptualization, E.F. and G.T.; methodology, E.F. and S.T.; formal
analysis, E.F. and E.K.; investigation, E.F; writing—original draft preparation, E.F. and E.K;
writing —review and editing, E.F., EK,, S.T. and G.T.; supervision, G.T. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.



Educ. Sci. 2023, 13, 554 13 of 14

Institutional Review Board Statement: The study was conducted in accordance with the Declara-
tion of Helsinki, and approved by the Research Ethics Committee of the Democritus University of
Thrace (DUTH/CER/26322/160-21/12/2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: The data used in the study are available on request to the correspond-
ing authors.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Zhao, H.; Gao, Q.; Wu, Y.; Wang, Y.; Zhu, X. What affects green consumer behavior in China? A case study from Qingdao. J.
Clean. Prod. 2014, 63, 143-151. https://doi.org/10.1016/j.jclepro.2013.05.021.

2. Miller, D. Sosial Justice and Enviromental Goods; Oxford University Press: London, UK, 2004.

3. Lefkeli, S.; Manolas, E.; Ioannou, K.; Tsantopoulos, G. Socio-cultural impact of energy saving: Studying the behaviour of
elementary school students in Greece. Sustainability 2018, 10, 737. https://doi.org/10.3390/su10030737.

4. Karasmanaki, E.; Dimopoulou, P.; Vryzas, Z.; Karipidis, P.; Tsantopoulos, G. Is the environmental behavior of farmers affecting
their pesticide practices? A case study from Greece. Sustainability 2021, 13, 1452. https://doi.org/10.3390/su13031452.

5. Heeren, A],; Singh, A.S.; Zwickle, A.; Koontz, T.M.; Slagle, K.M.; McCreery, A.C. Is sustainability knowledge half the battle?
Int. ]. Sustain. High. Educ. 2016, 17, 613-632. https://doi.org/10.1108/I]JSHE-02-2015-0014.

6. Li, D; Zhao, L.; Ma, S.; Shao, S.; Zhang, L. What influences an individual’s pro-environmental behavior? A literature review.
Resour. Conserv. Recycl. 2019, 146, 28-34. https://doi.org/10.1016/j.resconrec.2019.03.024.

7. Mogias, A ; Malandrakis, G.; Papadopoulou, P.; Gavrilakis, C. Self-Efficacy of In-Service Secondary School Teachers in Relation
to Education for Sustainable Development: Preliminary Findings. In Engaging with Contemporary Challenges through Science Ed-
ucation Research: Selected Papers from the ESERA 2019 Conference; Levrini, O., Tasquier, G., Amin, T.G., Branchetti, L., Levin, M.,
Eds.; Springer: Cham, Switzerland, 2021; pp. 197-207.

8. Zsoka, A Szerényi, Z.M.; Széchy, A.; Kocsis, T. Greening due to environmental education? Environmental knowledge,
attitudes, consumer behavior and everyday pro-environmental activities of Hungarian high school and university students. J.
Clean. Prod. 2013, 48, 126-138. https://doi.org/10.1016/j.jclepro.2012.11.030.

9.  Ardoin, N.M.; Bowers, A.W.; Gaillard, E. Environmental education outcomes for conservation: A systematic review. Biol.
Conserv. 2020, 241, 108224. https://doi.org/10.1016/j.biocon.2019.108224.

10. Braun, T.; Cottrell, R.; Dierkes, P. Fostering changes in attitude, knowledge and behavior: Demographic variation in
environmental education effects. Environ. Educ. Res. 2018, 24, 899-920. https://doi.org/10.1080/13504622.2017.1343279.

11. AdomBent, M. Exploring universities” transformative potential for sustainability-bound learning in changing landscapes of
knowledge communication. J. Clean. Prod. 2013, 49, 11-24. https://doi.org/10.1016/j.jclepro.2012.08.021.

12.  Oguz, D.; Cakci, I.; Kavas, S. Environmental awareness of university students in Ankara, Turkey. Afr. ]. Agric. Res. 2010, 5, 2629—
2636.

13. Lozano, R.; Lukman, R,; Lozano, F.J.; Huisingh, D.; Lambrechts, W. Declarations for sustainability in higher education:
Becoming better leaders, through addressing the wuniversity system. J. Clean. Prod. 2013, 48, 10-19.
https://doi.org/10.1016/j.jclepro.2011.10.006.

14. Sygkollitou, E. Environmental Psychology; Greek Letters: Athens, Greece, 1997.

15. Yount, J.R,; Horton, P.B. Factors influencing environmental attitude: The relationship between environmental attitude
defensibility and cognitive reasoning level. |. Res. Sci. Teach. 1992, 29, 1059-1078. https://doi.org/10.1002/tea.3660291005.

16. Collado, S.; Evans, G.W.; Sorrel, M.A. The role of parents and best friends in children’s pro-environmentalism: Differences
according to age and gender. |. Environ. Psychol. 2017, 54, 27-37. https://doi.org/10.1016/j.jenvp.2017.09.007.

17. Keith, R.J.; Given, L.M.; Martin, ].M.; Hochuli, D.F. Urban children’s connections to nature and environmental behaviors differ
with age and gender. PLoS ONE 2021, 16, e0255421. https://doi.org/10.1371/journal.pone.0255421.

18. Lieflander, AK.; Bogner, F.X. The effects of children’s age and sex on acquiring pro-environmental attitudes through
environmental education. J. Environ. Educ. 2014, 45, 105-117. https://doi.org/10.1080/00958964.2013.875511.

19. Braun, T.; Dierkes, P. Connecting students to nature-How intensity of nature experience and student age influence the success
of outdoor education programs. Environ. Educ. Res. 2017, 23, 937-949. https://doi.org/10.1080/13504622.2016.1214866.

20. van de Wetering, J.; Leijten, P.; Spitzer, J.; Thomaes, S. Does environmental education benefit environmental outcomes in
children and adolescents? A meta-analysis. ]. Environ. Psychol. 2022, 81, 101782. https://doi.org/10.1016/j.jenvp.2022.101782.

21. Otto, S.; Evans, G.W.; Moon, M.].; Kaiser, F.G. The development of children’s environmental attitude and behavior. Glob.
Environ. Chang. 2019, 58, 101947. https://doi.org/10.1016/j.gloenvcha.2019.101947.

22. Duarte, R.; Escario, ].J.; Sanagustin, M.V. The influence of the family, the school, and the group on the environmental attitudes
of European students. Environ. Educ. Res. 2017, 23, 23-42. https://doi.org/10.1080/13504622.2015.1074660.

23. Bandura, A.D.M. Social Learning Theory; Prentice-Hall: Englewood Cliffs, NJ, USA, 1977.



Educ. Sci. 2023, 13, 554 14 of 14

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Sharma, M. Understanding the impact of social learning forms on environmentally sustainable consumption behavior among
school children. Int. |. Educ. Manag. 2022, 36, 1097-1111. https://doi.org/10.1108/I]JEM-01-2022-0047.

Gronhgj, A.; Thogersen, J. Action speaks louder than words: The effect of personal attitudes and family norms on adolescents’
pro-environmental behaviour. J. Econ. Psychol. 2012, 33, 292-302. https://doi.org/10.1016/j.joep.2011.10.001.

Liang, M.; Chen, Q.; Zhou, Y. The Influence of Various Role Models on Children’s Pro-environmental Behaviours. Front. Psychol.
2022, 13, 873078. https://doi.org/10.3389/fpsyg.2022.873078.

Aznar Diaz, I.; Caceres Reche, M.P.; Romero Rodriguez, ].M. Indicadores de calidad para evaluar buenas practicas docentes de
«mobile learning» en Educacién Superior. Educ. Knowl. Soc. 2018, 19, 53—68. https://doi.org/10.14201/eks20181935368.
Abubakar, A.; Ssewanyana, D.; Newton, C.R. A Systematic Review of Research on Autism Spectrum Disorders in Sub-Saharan
Africa. Behav. Neurol. 2016, 2016, 3501910. https://doi.org/10.1155/2016/3501910.

Miiderrisoglu, H.; Altanlar, A. Attitudes and behaviors of undergraduate students toward environmental issues. Int. J. Environ.
Sci. Technol. 2011, 8, 159-168. https://doi.org/10.1007/BF03326205.

Yazici, N.; Babalik, A.A. Determination of environmental awareness of university students: The case of Suleyman Demirel
University (SDU). Environ. Earth Sci. 2016, 75, 1-8. https://doi.org/10.1007/s12665-015-5032-0.

Choi, Y.J.; Oh, M,; Kang, ]J.; Lutzenhiser, L. Plans and living practices for the green campus of portland state university.
Sustainability 2017, 9, 252. https://doi.org/10.3390/su9020252.

Mtutu, P.; Thondhlana, G. Encouraging pro-environmental behaviour: Energy use and recycling at Rhodes University, South
Africa. Habitat Int. 2016, 53, 142-150. https://doi.org/10.1016/j.habitatint.2015.11.031.

Hofverberg, H.; Maivorsdotter, N. Recycling, crafting and learning— An empirical analysis of how students learn with garments
and textile refuse in a school remake project. Environ. Educ. Res. 2018, 24, 775-790.
https://doi.org/10.1080/13504622.2017.1338672.

Goldman, D.; Ayalon, O.; Baum, D.; Weiss, B. Influence of ‘green school certification” on students” environmental literacy and
adoption of sustainable practice by schools. J. Clean. Prod. 2018, 183, 1300-1313. https://doi.org/10.1016/j.jclepro.2018.02.176.
Hilty, L.M.; Huber, P. Motivating students on ICT-related study programs to engage with the subject of sustainable
development. Int. J. Sustain. High. Educ. 2018, 19, 642-656. https://doi.org/10.1108/IJ]SHE-02-2017-0027.

Campbell, R.C.; Wilson, D. Engineers’ Responsibilities for Global Electronic Waste: Exploring Engineering Student Writing
Through a Care Ethics Lens. Sci. Eng. Ethics 2017, 23, 591-622. https://doi.org/10.1007/s11948-016-9781-2.

Cleverdon, L.; Pole, S.; Weston, R.; Banga, S.; Tudor, T. The Engagement of Students in Higher Education Institutions with the
Concepts of Sustainability: A Case Study of the University of Northampton, in England. Resources 2017, 6, 3.
https://doi.org/10.3390/resources6010003.

Norazah, M.S.; Norbayah, M.S. Campus Sustainability: Does Student Engagement with Eco-Campus Environmental Activities
and Green Initiatives Really Matter? In Engaging Stakeholders in Education for Sustainable Development at University Level; Leal
Filho, W., Brandli, L., Eds.; World Sustainability Series; Springer: Cham, Switzerland, 2016; pp. 45-59.

Katiliaité, E.; Staniskis, ].K. Green Campus as an Integral Part of Sustainable University: Students” Perceptions. In Handbook of
Theory and Practice of Sustainable Development in Higher Education; Leal Filho, W., Skanavis, C., do Pago, A., Rogers, J., Kuznetsova,
O., Castro, P., Eds; World Sustainability Series; Springer: Cham, Switzerland, 2017; pp. 335-351.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-
thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.



